Over a ten year period of running a joint ophthalmological/genetic clinic, 387 index patients were advised, and a further 260 individuals (relatives of the above) were examined and counselled. Determination of the precise diagnoses and modes of inheritance in the index patients necessitated retinal function tests in 267 (69%) and examination of 84 of their parents and 23 sisters and daughters. Finally, 41% of index patients and 39% of their relatives were given high risks for transmitting an autosomal dominant or Xlinked disorder to their children. It is noteworthy that 16% ofthese high-risk index patients and 66% of these high-risk relatives had no visual symptoms; ophthalmological expertise was required to assess the significance of their minor signs. It was concluded that an active Register is required for contacting relatives outside the nuclear family, and for future recall of children currently too young for carrier tests or genetic counselling.
Introduction
The first general genetic clinic was established at the Hospital for Sick Children in 1948, and the following 40 years has shown that genetic counselling is welcomed by the public, and that there is an increasing demand for it. However the diagnosis and/or management of genetic disorders is often complex, and joint clinics offer a more reliable and comprehensive service for patients with certain disorders. Joint clinics both in the UK and in the USA are providing successful and comprehensive services for neuromuscular diseases, skeletal dysplasias and Huntington's Chorea. In 1978 it was decided to establish a joint ophthalmological/genetic clinic at the Birmingham and Midland Eye Hospital after a few 'ad hoc' joint clinics had demonstrated their usefulness. and measurement of serum phytanic acid in all patients with both acquired deafness and retinitis pigmentosa. Relatives were invited for examination if they either helped to clarify the inheritance in the index case, or if they were themselves at risk of transmitting the disorder. If 'at risk' relatives were too young for diagnosis or counselling, it was suggested that they return at a later date. Twelve rather different referrals came from Queen Alexandra College for the Blind, where an assessment of genetic counselling service was being made. These 12 students were referred because of uncertainty about their diagnoses, not because they had requested genetic counselling.
Results
A total of 647 individuals have been seen at the combined clinic; they came from 387 nuclear families (Table 1) . Twenty-five of the index patients had no symptoms, and were referred because of the presence of a genetic eye disease in a relative. After the initial referral, an additional 260 relatives were invited to attend the clinic, either because they needed to be seen in order to aid the diagnosis in the index patient, or because they were at risk for developing or transmitting the index patient's condition, and desired genetic counselling. Of these additional relatives, 84 were parents and 176 were other relatives; 43 were affected with the index patient's condition, 84 females were carriers for an X-linked disorder, and 133 relatives were apparently healthy. However some of the latter were children and will have to be reviewed when they are older. The broad diagnostic categories of the index families ( Table 2) show that the retinitis pigmentosa group was commonest, accounting for 43% ofthe total. Syndromes associated with retinitis pigmentosa consisted of Usher's syndrome (20 families), the Laurence-Moon-Bardet-Biedl syndrome (2), the Kearns-Sayre syndrome (2) and Refsum's syndrome (2) . Choroideraemia was present in 23 families. After retinitis pigmentosa and choroideraemia, the commonest retinal dystrophies were retinoschisis (4 families), Stargardt's disease (26 families) and other central macular dystrophies A number of medical conditions were seen at the clinic. Usually the purpose was to look for asymptomatic signs in possible heterozygotes, for example, lenticular opacities in myotonic dystrophy, Lisch nodules in neurofibromatosis, retinal phakomata in tuberous sclerosis, retinal angiomata in Von-Hippel Lindau disease, or corneal opacities in possible carriers for Fabry's disease.
Seven couples presented with different eye disorders in each spouse; their genetic risks for offspring were assessed separately and then added.
We examined any parent who accompanied their offspring unless the latter had undoubted autosomal recessive disease. In addition, we asked 84 parents to attend the clinic for examination and electrophysiology, either because they had visual symptoms, or because their offspring might have dominant disease. In this way we detected signs of dominant disease in asymptomatic adults for retinitis pigmentosa, cataracts, retinoblastoma, and optic atrophy.
Carrier tests for X-linked diseases were offered to adult females at risk for X-linked retinitis pigmentosa, choroideraemia, and ocular albinism. Experience in the early years of the clinic confirmed the findings of Bird! that the majority of carriers for Xvlinked retinitis pigmentosa could be recognized by the age of 20 years (Table 3 ). Figure 1 shows how a pedigree, and retinal function tests, can be used together to determine the carrier status of females.
If the pedigree illustrated in Figure 1 had consisted merely of a small family with one severely affected male (as indicated by the dotted line), IV1 aged 30 would be of crucial importance. If she showed signs of the carrier state of X-linked retinitis pigmentosa, this would mean not only that her sons would be at risk of disease, but would mean that the diagnosis in her father was that of X-linked retinitis pigmentosa, and that therefore her aunt would be at risk of being a carrier. If on the other hand IV1 did not show evidence of being a carrier, then her father could not have X-linked retinitis pigmentosa. Through such observations on the female relatives of severely affected males, we demonstrated that such men had a 1 in 2 chance of having X-linked retinitis pigmentosa'v'.
It was interesting to find that all mothers of boys with X-linked retinitis pigmentosa and ocular albinism showed evidence of the carrier state. However carriers for the X-linked conditions of retinoschisis and Leber's optic atrophy could not be identified on clinical or electrophysiological tests. Linked DNA markers were not available as an adjunct to carrier detection during these ten years. As a result of the clinic, 293 individuals were given a high risk (1 in 10 or greater) for having affected offspring or grandsons ( 
Discussion
In planning and executing this joint genetic clinic we had three main aims in view. Firstly, we wished to give correct genetic advice on the recurrence risks, and for this, recognition of the precise genetic category was required. Such categorization involved clinical assessment, electrophysiological tests, and often, examination of relatives. The genetic risks were placed into context against the patient's perception of disease, the random risks for affected children run by any couple, and the possibilities of future treatment. Options such as prenatal diagnosis or gamete donation were mentioned if appropriate. Secondly, we considered it important to offer genetic counselling to relatives of patients with X-linked and dominant disorders who might be at risk of transmitting a serious disorder. The third aim of the clinic was to alert obstetricians and paediatricians to the possibility of recurrence, so that early treatment could be instigated. This was particularly important for retinoblastoma where prognosis depends on prompt recognition and treatment.
Our 10 year experience demonstrated several points. Firstly, we found that the determination of the mode of inheritance in the proband required an examination of parents if there was a possibility of autosomal dominant disease and of female relatives if there was a possibility of X-linked disease. Dominant eye diseases are often asymptomatic, as demonstrated by our experience-" and that of other workers's? (Table 4 ). It was useful to examine the mothers of isolated male patients with retinitis pigmentosa as our experience with the X-linked form showed them all to be carriers. It was also useful to examine the daughters and sisters of such males for evidence of the carrier state of X-linked retinitis .These conditions may also be inherited in other ways pigmentosa, although a normal examination under the age of 20 years did not exclude the diagnosis. Secondly, we found that the number of relatives desiring genetic counselling as a result of the first referral increased the numbers counselled by a further two-thirds. It was interesting that visually handicapped patients may marry those similarly affected, and so an individual's genetic risk for offspring may increase when he or she marries. For this reason, and also because of the expectation of new advances in carrier detection and prenatal diagnosis, we considered it important that we keep in touch with families, and they with us. One method is through a genetic register, where a key member in each family can be contacted every two or three years. In addition the newsletters of the lay societies, such as the British Retinitis Pigmentosa Society, are a useful source of information.
A clinic such as this may be able to collect data on the prevalence and relative frequencies of different genetic types of eye disorders. Although our clinic was a Regional service, the haphazard referrals did not allow us to do this, except for retinitis pigmentosa", However an excellent and extensive study has been carried out in China" where an ophthalmic genetics programme was established in 1978, and consists of a clinic for genetic eye diseases, and screening programmes. In all, 1500 patients have visited the Chinese clinics for genetic eye diseases or have been advised by letter, and screening programmes have provided prevalence figures for simple and degenerative myopia, retinitis pigmentosa, congenital ptosis, microphthalmos, congenital cataract, congenital glaucoma, congenital nystagmus, colobomata, aniridia, and glaucoma. In this way, more than 5000 pedigrees of eye disorders have been collected, and information documented concerning the mode of inheritance of many conditions. The clients to our joint Genetic Eye Clinic have not yet been asked for their reactions to genetic counselling, but we consider that an appreciable proportion valued the information provided, since many follow-up enquiries have been made as children have become older. A study from the United States? has also demonstrated that parents wish their affected or carrier children to be informed about their status as soon as they are old enough to understand. In contrast, visually handicapped students may not consider that their genetic risks are serious. As part of a separate project 55 students from Queen Alexandra College for the Blind were offered gratuitous genetic counselling and have subsequently been contacted for their views'", It was shown that one third of students had a high risk of transmitting their disorder to offspring, that the proportion who understood their genetic risks doubled as a result of the clinic, but that only one-fifth of those at high risk considered their visual handicap serious enough to warrant family limitationl''. We do not know to what extent the genetic clinic patients have been influenced by their genetic risks when planning their families, but we do know that the recently available option of prenatal diagnosis for certain X-linked disorders has elicited only a few enquiries. However the main aim of genetic counselling is to provide information, and to ensure that the information is correct!', and for this purpose a joint genetic-ophthalmological clinic seems ideal.
